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This sheet documents quality of both ground and surface water in the study area. Samples from 20 ground-water ] l I
and 11 surface-water sites were collected and analyzed in order to characterize ambient water quality throughout the

basin.
e
Ground Water .
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The Kirkwood-Cohansey aquifer system is the major source of drinking water in the basin; therefore, the quality . ; ) EXPLANATION
of this water is of great importance. Water has the capacity, through various chemical processes, to dissolve and LAND-USE CATEGORY-
transport minerals and gases. In general, chemical characteristics of the ground water are controlled by g 014 0775
temperature, pressure, and duration of contact with lithologic materials. The quality of water in an unconfined . ' o, I]]IH]Urban land
aquifer, such as the Kirkwood-Cohansey aquifer system, can vary more than that of a confined aquifer as a result of : A ricultural land
the water table's proximity to land surface and its lack of an overlying regional confining unit to impede the 39° 9
downward movement of surface-related constituents. (See Heath, 1987.) ’ 45" DForest |
For this study, 20 ground-water-sampling sites in the Kirkwood-Cohansey aquifer system throughout the basin were ® LY .Water
selected (fig. 4-1). Sites were selected to ensure adequate representation of ground water from all parts of the & EWetland
basin. Wells located near, or on, landfills and hazardous-waste sites or thought to be influenced by contamination .
were not selected. Wells that had been sampled recently, during 1985-88, were selected. Table 4-1 lists these 20 %Barren land
wells with the results of the most recent water-quality analysis. None of the 20 wells contained any of the
constituents measured in concentrations that exceed the USEPA primary drinking-water regulations (U.S. Environmental 0 3 ‘ g 3
Protection Agency, 1988a and 1988b); however, water from several wells exceeded the USEPA secondary maximum 39 ’ % ? } % ? 14 NILES p———
contaminant level (U.S. Environmental Protection Agency, 1988c) established in accordance with the Safe Drinking 45’ T
Water Act (PL 93-523). Water from 6 of the 20 wells exceeded the limit of 0.3 mg/L (milligrams per liter) for iron, 1 2 3 4 KILOMETERS
water from 3 of the 20 wells exceeded the limit of 0.05 mg/L for manganese, and water from 18 of the 20 had a pH less
than the acceptable range of 6.5 to 8.5.
P 01410784.
Stiff diagrams of the 20 ground-water samples collected are plotted on figure 4-1. These diagrams illustrate
the concentrations in milliequivalents per liter of the major cations to the left of the vertical axis and of the
major anions to the right of the vertical axis. The anions in the diagrams, listed in the order in which they appear ;
in the diagram, are chloride, sulfate, carbonate plus bicarbonate, and nitrate plus nitrite. The cations, listed in Y 3G ! :
the order in which they appear in the diagram, include sodium plus potassium, magnesium, calcium, and iron. The e idd N L T o ; s, ;
width of the diagram is an approximate representation of the total ionic content of the water at that site. 35 P ‘}- SRR TR ]
Differences in the ionic composition of the samples can be evaluated by comparing the shapes of the figures. : ‘o
f ly af h ( d b b 01410803
Land use significantly affects the quality of the ground water in the Great Egg Harbor River basin. In the ° .
upper part of the basin, agricultural land predominates (fig. 4-1). Stiff diagrams show high ionic concentrations of ® 15"365 3942\03074562901
nitrate plus nitrite and magnesium associated with water samples from wells located on agricultural land (fig. 4-1).
The relatively high concentrations of these constituents may be the result of the leaching of lime or fertilizer that
is applied to the agricultural land and (or) leachate from feedlots or septic systems. The ground-water samples from i - S g ’
the upper part of the basin also show relatively high ionic concentrations of sodium plus potassium and chloride, . y S - "0}4‘1110 '
possibly as a result of percolation of leachate from agricultural land where the application of fertilizers and lime 615 75 : "‘“; W“” {
has been practiced, and (or) salt-laden leachate derived from deicing the roads. { i % ‘
|
. £
The lower half of the basin contains less agricultural land and more forested land, wetlands, and water ® '01410865 i
(fig 4-1). Human influences have little effect on the ground water in the lower part of the basin, as reflected by 01410820 { 3 A '0151119‘6
the water quality. In ground-water samples from the lower part of the basin, sodium plus potassium and chloride are § . ) 18 e
again the dominant ions, but are present in lower concentrations than in the ground-water samples from the upper part MY ) \ S s> g "'8’&_’(763' F(q . ' “Bzm@v
of the basin. The Stiff diagrams also indicate that ground-water samples from the lower part of the basin contain ¢e “ alilng® ,-.f‘;-" i
little or no nitrate plus nitrite or magnesium (fig. 4-1). Precipitation in the basin, dominated in composition by sl ) B . !
sodium and chloride ions (Lord and others, 1990), is filtered through relatively chemically inert sandy soils and the \ 3g°
"clean" quartz sand found in the lower part of the basin. The Stiff diagrams of the composition of ground-water ‘ v 25’ [
samples from the lower part of the basin indicate that the chemical composition of the water has not changed ® ®
significantly and is similar to that of rainwater. o 15-812 \ L
e
Water samples from several wells had jonic compositions that differed from those of water samples from the } £ v
majority of the wells in the basin (fig. 4-1). Especially notable is the ionic composition of the water samples from 39 N
wells 1-699 and 1-769. These two wells, screened near the base of the aquifer system, contain water with higher 37" y— 01 5-619 )
concentrations of calcium and bicarbonate plus carbonate and a higher pH than the water in all the other wells 30” ®e .. [
sampled. These characteristics may be a result of the weathering of reactive clay minerals and the dissolution of \/\/
carbonaceous shell material from strata near the base of the aquifer system.
S g . 4 ®
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Table 4-1.--Selected results of ground-water-quality analyses for 20 wells
[Site locations are shown in figure 4-1; NGVD, National Geodetic Vertical Datum of 1929 (referred to in this 156-734
report as "sea level™); uS/cm, microsiemens per centimeter at 25 degrees Celsius; deg C, degrees Celsius; mg/L,
milligrams per liter; ¥, analys1s done by using whole-water total fixed-endpoint titrahon wug/L, mucrograms per &
liter; --, no reported value; E, estimated value; constituents not detected in a sample are reported as the value 01411080 ®
of the detection Llimit for that analysis preceded by a less than symbol (<)] oe 1 b e
Elevation Spe- Spe- - e :
of land cific cific 1-163 : —
Depth  surface con- con- pH ?H Vil 3
New of datum duct- duct- field ab Temper- Temper- Oxygen, . e
Jersey well (feet ance, ance, (stand- (stand- ature, ature, dis- ‘ 1"762.
well Local Date total above field lab ard ard air water solved ° °
number name sampled (feet) NGVD) (uS/cm)  (uS/cm) units) units) (deg C) (deg C) (mg/L) °
1-154 Fire Prot 1 10-03-85 157.00 55.0 26 31 5.20 5.80 H 14.5 6.7
1-163 1952 09-06-85 53.00 55.0 16 16 5.40 5.30 -- 13.0 7.8
1-230 HTMUA 1(WOQD) 12-06-88 85.70 70.0 49 43 5.20 5.80 - 14.0 4.4
1-655 5 07-10-87 98.00 80.0 39 41 5.25 5.70 82.0 12.5 2.7 2 ¥ rni
1-699 ACGS 4A 02-10-86 160.00 40.0 155 173 8.01 8.00 = 12.5 0.2 3 ik
1-762 Klotz 1 03-30-89 81.00 80.0 E4O 40 4.93 5.40 e 13.5 A o® \
1-763 Farnsworth 1 12-05-88 60.00 70.0 19 19 5.03 5.30 -- 11.5 8.4 oo
1-764 Slaybaugh 1 02-26-86 114.00 50.0 23 28 5.30 5.80 mo 11.0 10.3 .
1-766 Houde 2 10-30-85 140.00 20.0 27 29 5.30 5.70 - 13.5 5.9 ° :
1-767 Martinelli 1 12-01-88  126.00 10.0 59 71 5.26 5.40 = 13.0 .6 PY 1-793
1-769 Haughey New 11-26-85 139.00 10.0 132 121 7.20 7.30 13.0 .2 \\--\\\
1-793 Scott Paper Domestic 12-13-88 106.08 105 178 180 5.60 5.90 13.5 5.4
1-833 Laureldale Fire Dept 12-06-88 80.00 57.0 25 26 5.37 7.40 wom 13.0 7.7 PY
7-603 GSWC 8 12-02-88 120.00 140 127 125 5.02 5.00 = 13.0 7.5 P 01411110 e®
15-365 MTMUA 6 11-20-86 144.00 140 68 68 4.30 4.60 om 13.0 4.2 Yy '~..____.-\~
15-619 Hosp\tallty Campground 1 09-15-88 98.00 105 36 2% 4.20 == %% 14.0 5.8 1 ) ° .
15-732 Biagi H1 12-11-86 89.00 110 159 158 4.65 5.11 7.5 12.0 8.5 v v
15-734 Dase 1 08-26-88 110.00 138 51 -- 4.70 == — 15.5 8.4 \ 01411140 o~ A P .
15-752 Decora 1 09-29-88 120.00 128 52 52 4.80 5.20 - 14.0 14.0 390 / 3A] MAY
15-812 Corona 1 08-24-88 100.00 123 38 - 5.20 - = 17.5 6.0 .. - " p L
30 1-833 .
Solids, Nitro- \ MIL T -
Magne- Potas- *Alka-  *Alka- Chlo- Flou- Silica, residue gen, ' i . ~1-689
Calcium, sium, Sodium, sium, Llinity, Llinity, Sulfate, ride, ride, dis- at 180 nitrate, ! NNSHIE )
New dis- dis- dis- dis- field lab dis- dis- dis- solved deg C, dis-
Jersey Acidity solved solved solved solved (mg/L (mg/L solved solved sotved (mg/L dis- solved L
well (mg/L (mg/L (mg/L (mg/L (mg/L as as (mg/L (mg/L (mg/L as solved  (mg/L
number as H+) as Ca) as Mg) as Na) as K) CaC03) CaC03) as S04) as Ccl) as F) $i102) (mg/L) as N) \—-\ )
1-154 - 0.36  0.39 2.5 0.60 3 3.0 2.4 5.1 <0.10 8.2 20 0.13 e 3 g, i 2 o®
1-163 i .48 29 1.4 .30 4 3.0 <0.2 2.3 < .10 5.5 12 - A
£ T B - R S S - IR - BN S < S S o
1-6 1. . £ s . . <. s &
1-699 28 1.6 3.8 2.3 74 71 8.8 2.3 .10 54 139 .- 5 01411196
1-762 .- .71 63 2.1 .70 - 2.0 9.8 3.0 <.10 23 .- - RN ' :
1-763 == .22 32 1.9 .40 B 2.0 .8 3.3 .10 4.6 =i s ¢ \ L]
1-764 2 .40 50 2.9 .40 3 1.0 .6 5.2 < .10 5.4 15 2% ; \ / .Fb °
1-766 = .46 45 2.8 .60 4 2.0 2.0 4.7 < .10 7.6 25 =2 L4 : s =230
1-767 1.6 1.0 6.1 1.6 4 3.0 7.4 9.4 < .10 15 e e : $ E ~
1-769 9.2 5.1 4.1 3.9 50 42 10 2.3 .10 59 104 -- 1-763
1-793 10 4.8 12 4.1 29 7.0 15 14 < .10 7.0 = <= . 2
1-833 .31 .50 %.3 ;.g g g.g <8.2 2.8 < .:8 g.; - .36 N -
7-603 -- 72 4.8 .6 s . .9 1 . . -- -- 4 ‘ s .
15-365 0.2 1.8 1.8 3.9 1.5 S <o 4.1 5.2 02 12 -- 3.5 EXPLANATION : .. ! »
12-619 1.1 8.%6 %.g 2.? <1 <%.8 3.2 12.3 < .;8 12 4 éé = 3
15-732 6.1 . s 5 .- s . < . . % 3 3
15-734 .81 2.8 2.1 1.0 <1 1.0 5 7.7 10 6.4 e -- LI BASIN BOUNDARY
15-752 1.6 1.9 3.0 1.2 1 1.0 .3 4.6 < .10 21 s “x FY MO
15-812 1.2 1.3 3.1 .70 4 3.0 .9 4.4 < .10 6.2 2.1 J
LOCATION OF WATER-QUALITY SITES-- e ‘ p. - T
Nitro- Nltro Nitro- Nitro- Phos- Chromium, \ \ :
gen, gen, gen,am- phorous, Alum- Beryl - . Chro- hexa- .
mtrlte N02+N03 ammonia, monia +  ortho, inum, Arsenic, Barium, Lium, Cadmium, mium, valent, Cobalt, 01_154 Ground-water site and number 01“769
New dis- dis- dis- organic, dis- dis- dis- dis- dis- dis- dis- dis- dis-
Jersey solved solved solved dissolved solved solved solved solved solved solved solved solved solved
well  (mg/L (mg/L (mg/L (mg/L  (mg/L (ng/L (ug/L (ug/L (ug/L (ug/L (ug/L (ng/L (ug/L .
number  as N) as N) as N) as N) as P) as Al) as As) as Ba) asBe) asCd) asCr) asCr) as Co) '0141 1053 Surface-water site and number ‘
1-154 0.020 0.15 e =i <0.010 5is <1 5 = s <1 - <1 sir o
1-163 < .010 < .10 i =iz < .010 =3 <1 3 ¥ == <1 =2 <1 - ]
1-230 .010 1.1 <0.010 0.20 < .010 40 <1 36 <0.5 <1 <5 e <3
1-655 < .010 .48 .050 .50 < .010 60 <1 25 < .5 <1 40 B <9
1-699 < .010 < .10 . o .010 o <1 og £ <1 -- <1 % STIFF DIAGRAM
1-762 < .010 < .10 .010 < .20 < .010 50 <1 19 < .5 <1 <5 -- <3 Na* + K* cI-
1-763 < .010 < .10 < .010 < .20 < .010 60 <1 12 < .5 <1 <5 e <3 P \\ o:? K-
1-764 < .010 < .10 B i < .010 = <1 ok # <1 £ 5 <1 w 390 Mg SO
1-766 .010 < .10 s =i .010 i <1 % 2 == <1 %5 <1 = +2 L -
1-767 < .010 < .10 < .010 < .20 < .010 30 <1 58 < .5 <1 <5 -- <3 22" — Ca"™* — —— HCOgz + CO; —
” _
1-769 < .010 < .10 .- .- 70 .- < .- -- < .- <1 .- 30 Fe'? NOs + NO,
Fo RS G - I A I DA L ok ol ok ok ok ok oho ik ko ke 2l
1-83 . .3 < .01 . < .01 < < <. < < B < y
7-603 < .010 5°% < .010 50 < .010 100 <1 130 < .5 < <5 .- 3 1.50 1.20 080 0.60 030 0.00 030 0.0 080 120 150 180 2.10
BEy - =P = R A a 62 <3 “ T o < CONGENTRATION, IN MILLIEQUIVALENTS PER LITER
15-619 < .010 1.1 < .010 .20 < .010 100 <1 37 < .5 <1 <5 -- <3
15-732 < .010 1 < .010 .80 < .010 100 <1 250 < .5 <1 <10 <1 6
15-734 < .010 2.2 < .010 .30 < .010 40 <1 130 < .5 <1 <5 -- <3
15-752 < .010 3.4 .020 .50 .010 40 <1 66 < .5 <1 <5 i <3 L
15-812 .010 2.1 .060 .30 .010 <10 1 36 < .5 <1 <5 i <3 . . ) )
Note: Because no concentration data are available for dissolved iron
in surface water, zero values were assigned to this constituent
Iron Manga- Molyb-  Stron-  Vana- Carbon, in the surface-water Stiff diagrams. Con_cenFration values for 5 -
Copper, total Iron, Lead, Lithium, nese, Mercury, denum, tium, dium, Zinc, orgamc, nitrate plus nitrite in the surface-water Stiff diagrams are total, b = - . 4 . Qs M asd
New dis- recov- dis- dis- dis- dis- dis- dis- dis- dis- dis’ dis- not dissalved 3 ! < y Ui
Jersey solved erable solved solved solved solved solved solved solved solved solved solved Phenols, : = ; = : : 1-767
well (ng/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L total ’ . .
number as Cu) as Fe) as Fe) as Pb) as Li) as Mn) as Hg) as Mo) as Sr) as V) as 2Zn) as ©) (ug/L) : ¥
1-154 48 e 110 9 s 8 == i s e e =i <1
1-163 - s 6 5 Bis <1 sie s == s -- e <1
kAN I A I S R T A
1- < -- 1,0 <1 <4 < . < <1 .
1-699 -- -- 79 1 mso 12 - e = — -- -- 4 0 I Z 3 % MILES A - = :
1-762 <10 -- 2,500 <10 <4 " = <10 5 <6 910 .2 -- I l I I l : A ; . : o
1-763 40 -- 95 <10 <4 2 <. <10 3 <6 27 5 3 | | | [ | S : °. oo ‘CORBIN S
1-764 -- i 140 2 g () £ -- -- .- e -- <1 AP v .0
1-766 - -3 6 - 4 - - - - - - <1 0 1 2 3 4 KILOMETERS , oo
1-767 <10 - 770 <10 4 13 < .1 <10 15 <6 29 .2 1 .
1-769 i i 430 1 e 23 = = -~ - - -- 5
1-793 <10 -~ 15 <0 <% 5 1.0 <10 67 <6 3 .4 1 | | | |
1-833 <10 s 44 <10 <4 13 < .1 <10 5 <6 810 3 1
7-603 <10 - 91 <10 <4 31 . <10 40 <6 10 4 <1
15-365 20 - 180 <10 4 15 == <10 15 <6 83 5 2
15-619 20 -- 120 <10 <4 9 < .1 <10 1 <6 98 -- - Base from U.S. Geological Survey, 1:24,000, guadrangles, Ocean City, 1952;
e "ah by E 1! 2 e: B4 i o b 10 2 A Marmora, 1952; Tuckahoe, 1956; Five Points, 1956; Dorothy, 1956;
15-752 <10 -- 95 <10 10 92 < .1 <10 130 <6 7 -- -- Mays Landing, 1955; Pleasantville, 1952; Green Bank, 1956: Egg Harbor City, 1956;
Ll =10 o L I i %3 -1 <10 n <6 52 o o Newtonville, 1953; Buena, 1953; Newfield, 1953; Pitmen East, 1966;

Williamstown, 1966; Hammonton, 1966; Clementon, 1967; Runnemede, 1967

Surface Water

Figure 4-1.--Locations of water-quality sites, land use, and Stiff diagrams showing the chemical composition of water in the Great Egg Harbor River basin study area.
Table 4-2 summarizes the surface-water quality in the Great Egg Harbor River and its tributaries. Six surface-
water sites (fig. 4-1) were selected by determining those for which the greatest amount of water-quality data from
the last 15 years (1975-90) was available, and to ensure an even distribution of sites along the length of the river.
The period of record from 1975 to 1990 for which water-quality data are available is given for each site in the
table. Water-quality records for only three of the six sites contain data from the entire 15 year (1975-90) period.
Maximum, mean, and minimum concentrations for the period of record are listed for each constituent in the table. The
number of samples represented by those values is also listed for each site for every constituent. The six mean
concentrations for each constituent were averaged to obtain the mean concentration of each constituent at all six
sites; these values are listed in the final column of the table.

Stiff diagrams for 11 surface-water sites were plotted in figure 4-1 to show the general ionic composition of
the surface water throughout the basin. Data for dissolved iron at the surface-water sites are unavailable;
therefore, a value of zero was inserted in the diagrams. The nearly equal amount of positive and negative charge in
the diagrams indicates that dissolved iron is a minor constituent of the surface water. Concentrations of total
nitrate plus nitrite were used in place of unavailable concentrations of dissolved nitrate plus nitrite for the
surface-water Stiff diagrams. Because nitrate is highly soluble, and because the water contains only insignificant
concentrations of nitrite, the concentrations of total nitrate plus nitrite are likely to be nearly equal to the

Table 4-2.--Summary of water-quality data for selected surface-water sites in the Great Egg Harbor River basin

actual concentrations of dissolved nitrate plus nitrite. [Site locations are shown in figure 4-1; *, one or more of the values used to calculate the mean was accompanied by at 20 degrees Celsius; std unit, standard unit; alkalinity analysis done by using whole-water total fixed-endpoint
a remark. Remarked values were either less than (<) or greater than (>) the given value, or values were estimated. titration; MPN, in the most-probable-number (MPN) method, bacteria are grown from the sample in a nutrient solution and
Water-quality dats from 3 of the 11 surface-water sites--01410784, 01410820, and 01411110--are for surface-uater Remarked values were used without the accompanying remark in calculating the mean; deg C,. degrees Celsius; uS/cm, the most probable number of organisms is calculated from the amount of gas produced. EC broth refers to a specific
samples collected in January 1990, whereas the most recent data from the remaining 8 sites are for surface-water microsiemens per centimeter at 25 degrees Celsius; mg/L, milligrams per liter; BOD, 5-day biochemical oxygen demand mixture of nutrients that is used for growing bacteria by this method]
samples collected in June or December 1978. Table 4-3 lists the date on which each sample was collected. In order 3 7 - - T =
to ensure that the combination of data from these two sampling periods (1978 and 1990) is representative of surface- Site 01“077? Stie Q151073 ; Site 01416520 ; Sts 01410068 §1te‘01411080 b g 01411”9
water quality in the basin, data from 1978 and 1990 were compared. Stiff diagrams of water-quality data from each Great Egg Herbor River at Great_Egg Hall*bor River Great Egg Harbor River Squankum Bl_'am_:h at Malaga Hospitality Branch at Great Egg Harbor River at
site at the same time of year in 1978 and 1990 were compared, as were Stiff diagrams of data from one site at Berlin, N.J. near Sicklerville, N.J. near Blue Anchor, N.J. Road near Williamstown, N.J. Penny Pot, N.J. Weymouth, N.J.
different times of the year. The ion concentrations in the water at these 11 sites are listed in table 4-3. The 06/25/75 %o 06/2T/18 01/02/75 to 01/25/90 01/02/75_to 01/25/90 06/25/15 to 06/27/78 07/15/73 o 06/28/78 06/25/75 to 01/25/90
surface water is richer in the cations sodium plus potassium and calcium than in magnesium; chloride and sulfate are . . Nemtier Npmoer e Rurbee i e
the predominant anions. Constrtuent Units of of of of of of Mean
samples Maximum Mean _Minimum samples Maximum Mean Minimum samples Maximum Mean  Minimum samples  Maximum Mean Minimum samples Maximum Mean Minimum samples  Maximum Mean Minimum (Six sites)
The 11 surface-water Stiff diagrams show that although the dominant cations and anions remain the same along the
course of the river, the concentrations of these constituents decrease downstream. The surface water in the uper wate|: ?emperature e = . 15.8 e il 280 12:4 0.8 140 28+ 126 03 2% a2 15.3 %3 23 #hsb W %3 ¥ i 1e.7 9 -
part of the basin generally contains higher concentrations of many constituents than the surface water farther S'.)euf'c esmhictence, 25 e G i 26 710 - 66 103 233 g 49 1é 213 81 . = e & &8 ok ol 4e 3 5 101 o1 @ s
A Dissolved oxygen mg/L 26 11.5 6.2 1.5 101 12.2 6.8 1.8 113 14.6 8.5 4.2 26 13.6 6.6 0.8 25 12.5 8.1 5.0 90 13.7 9.0 5.0 7.5
BOD mg/L 26 18 *5.2 0.8 98 7.1 2.2 D 108 5.0 1.4 .2 25 44 *13 .6 25 2.3 1.1 0.2 89 2.6 *1.0 0 4.0
Land use in the upper part of the basin affects the ion concentrations in the surface water (fig. 4-1). The pH o _ std unit 26 7.50 6.38 5.70 99 7.00 5.97 4.40 109 7.00 5.84 3.40 26 7.30 6.43 5.70 25 6.60 5.36 4.30 93 6.70 5.35 3.83 5.89
higher density of urban areas in the upper basin, such as the city of Berlin, N.J., at the headwaters of the river, Mkahm.ty' fietd MGAL, ¥ CEr02 - 3 = ° 23 2 b < & 12 *6 < 4 129 32 4 22 8 *2 N 43 g *2 “ 12
results in increased runoff carrying more dissolved material to streams. Soluble material in fertilizers applied to b nftrogen . mark, gs N s B 2yl bl 56 8.3 Ba <62 = %% 1.5 i 12 15 i 94 W s ol web e 3.6 0.99 42 2.2
agricultural land, and salty leachate during the winter months from road deicing, percolate to the water table and Total nftrogen, ameme mg/L as N 18 5.60 0.502 .010 96 2.10  *0.365 < .010 98 0.540 *0.139 < .010 19 14.0 *2.42 < .010 17 0.080 * .026 < .010 83 0.350 * ,100 < .010 0.592
are transported to nearby surface-water bodies as base flow. Many of the areas in the upper part of the basin that Total n}trogen as n!tnte mg/L as N 18 0.070 * .027 < .010 79 0.410 * .027 < .003 81 .050 * .013 < .003 18 0.210 *0.047 < .010 17 .010 * .010 < .010 66 .016 * .008 < .003 .022
are classified as urban in figure 4-1 are actually recently developed land or residential areas. In these areas, Toral n!trogen = mtr:ate E o6l g5 X W éL el g - iz o 8 s 2.6 1.0 07 18 3-6 18 0 7 -48 -21 =i 20 Sy y - -02 -4
constituents of lawn fertilizers and effluent from leaky septic systems percolate to the water table and become base Total nitrogen, prsmptndili il WAL BN 26 6.2 1B =57 v £ *1.1 W17 b 3.8 Wi 13 2 . b-2 =17 2 T4 w4 <12 %0 40 * o3 -1 1.4
flow and (or), during periods of heavy rain, material is washed from streets into storm sewers and into the river. total pitrogen, mitrite s nitrate ng/l a8 K & 243 el i 99 36 1.4 - 101 5.6 1 -08 19 3.6 1-9 -03 17 -49 -22 -06 8 1B > 30 =05 1.9
The wetlands along the banks of the river are another source of dissolved material. During periods of low flow, when Total phospP-\orous mg/L as P 26 .320 .095 .010 71 2.40 .504 .010 100 .510 .215 .010 25 4.90 1.27 .010 24 140 * 024 < .010 66 .610 * 090 < .010 .366
the swamps and marshes dry up, soluble salts and decaying vegetation are left behind. During periods of heavy rain, Total organic carbon mg/L. = C e 17 il ol % hE 1 1.8 Tee 30 9iul Eal = 25 ¥ 14 “h 2 fh 2 =0 52 8.1 8 9-6
this material is washed into the stream, increasing the dissolved-solids content of the water until the wetlands soil Tetal hardness- mg/L as Cacos g ot 40 13 g0 60 g 1 87 2 ) 8 26 49 31 s o ¥ 9 > = 24 b f &t
is leached and the residual material is diluted. Because the volume of the river at this location in the basin is D!ssolved calc1uT1 mg/L as Ca kA o1 " = 80 1 3-5 2.9 . 14 3.7 - = © 6.7 .7 2 3.3 1-9 60 . s 22 13 2+
relatively small, the sudden addition of this dissolved material has a large effect on the concentration of solutes Dl_ssolved magnes1um VAL a g 2 %8 5.5 2 29 6.0 €sll e il o Ige -84 26 o A 2.1 = 2.5 -9k .3 93 2.1 1.1 40 !
. Dissolved sodium mg/L as Na 26 120 19 3.0 80 28 1 2.8 88 15 7.1 3.5 26 70 18 2.4 25 6.4 2.7 1.0 93 7.4 4.7 2.9 1
in the surfece waler Dissolved potassium mg/L as K 26 4.1 2.8 1.3 80 6.7 2 4 .90 88 3.2 1.8 .80 26 1 3.8 1.3 25 1.2 1.0 .60 93 3.6 1.2 .70 .2
Tie: dsunsEneain parE of the Great Egy Narbor Biver Beusin Ts conoosed mosily of forest and wetlands CHig. 4). D!ssolved chloride mg/L as Cl 26 180 29 4.1 80 46 14 5.5 99 25 10 6.8 26 120 20 2.8 25 7.0 4.7 1.1 93 1" 8.2 4.8 14
Because human influences on the chemistry of the surface water in this part of the basin are minimal, concentrations DTSSOlVEd St.ilfate " S(.M 2 S L4 8- - 31 5 >-7 - - " =5 2 2 1 2-8 2 3 5 - o3 23 = <1.0 2
of dissolved solids are lower than in the upper part of the basin. Water in this area filters through leached, sandy Dlssolved'slhca MY 2e IO 2 o - 3 iy i el 40 4 73 5-3 2.7 2 Jat * 3 o7 1 39 * 39 >0 oy 3 >-7 24 >-2
soils and "clean" quartz sand in which little material is available for dissolution before contributing base f{ou to - collform,EC.Broth,lolo.S beg I REY pfiliade i e @ e = @ i s TERS @ et 2;600 2 2 720 *88 2 i S N b &0
the surface-water system. Additionally, the volume of water in the river increases downstream, further diluting the Fecal streptoeocu ) MPN 16 9,200 *1,300 13 72 54,000 *1,600 <2 73 >24,000 *1,300 <2 15 >2,400 910 2 16 49 13 <2 7 7,000 *590 <2 940
dissolved material that is transported ;rom the upstream part of the basin. ' Dissotied solids, sun const!tuents me/L = 350 i % i Ll s 33 " = B 27 e = i 27 20 2 19 12 I [ 32 2 5
This difference in ionic concentration is also visible in the time-series graphs in figure 4-2, which display
the concentrations of several constituents over the last 10 years (1980-90) at the three sites for which data are
available--01410784, 01410820, and 01411110. Site 01410784 is farthest upstream and 01411110 is farthest downstream 30 8 10
(fig. 4-1). Figure 4-2 shows that the concentrations of dissolved sodium, potassium, calcium, chloride, sulfate, and e T : I ! ' ' ! 1 I : @ I ! ! b ! ! ! l ) ’ @ ' l ! ' ! ! ! ! ' !
dissolved solids are consistently lower at the downstream site than at the upstream site. A similar trend is 5 E = Lll-.l : 2- E
observed for specific conductance, total phosphorous, alkalinity, and, to a lesser extent, dissolved magnesium and g 3 =2 3 S
total nitrate plus nitrite. g B g’; 14 7] o
w < W W
Oa = Q <0
The time-series graphs for the surface-water site in the upper part of the basin show higher peaks in »n %) O (73] o (2} g
concentration than the graphs for the other two sites, primarily as a result of the concentration of urban and El > L = T Qs 5f : n
residential developments in the upper basin. As mentioned above, during periods of heavy rain large amounts of > é 8 é I;l é r ‘\- : " : 1y : :
dissolved material are washed into the surface water. Because the volume of the river in the upper part of the basin 6 O B _>J o 6 o b l' , “‘ r'r’\: 5\‘,_; - E\‘\/' hd \ "‘l’w‘ ;
is smaller than in the lower part, this increase in dissolved material has a greater effect on the concentrations of 2. o - 1 /4 - e ' :\’\ l\ ~7
solutes, producing larger peaks. N J : nd 2] — \N/‘\‘ \/v ¥/‘“J \ ’I’\J\ A/\-\,
o3 : g = o= S T N S N R R
2 0 [ W NS TR R R R [ z = o [ T T T T D T T i EXPLANATION
01410784 Great Egg Harbor
Table 4-3.--Concentrations of major ions in surface water at selected sites in the Great Egg Harbor River basin ﬁ:;/\sr‘jr::;y&cklersvﬂle,
[Site locations are shown in figure 4-1; all values in milligrams per liter; <, less than] @ 60 T T T T T T I I T T o -‘I150 | I B ! ! ! T T 1 ]
. .u v ¥ : : 3 : : 3 ? : :
Station Date Dissolved Total g 5 l,;‘_'l 5 w' ; 5 _________ 01410820 Great Egg Harbor
number Station name sampled Sodium __Potassium _ Magnesium _ Calcium Chloride Sulfate Bicarbonate  Nitrate + Nitrite e - L‘Eﬂ: - (=] %c: River near Blue Anchor,
O uw 40 - Jw 6’ - uw - New Jersey
01410775  Great Egg Harbor River at Berlin, N.J. 06-27-78 12 2.4 2.6 9.0 19 12 22 0.92 7o A0 o
01410784 Great Egg Harbor River near Sicklerville, N.J. 01-25-90 7.1 1.9 1.4 3.8 1 10 5 .57 O g o) %) A (=) g g
394203074562901 New Brooklyn Lake at Winslow Crossing, N.J. 12-05-78 7.2 2.3 2.2 4.6 1 16 5 1.0 Q I;I < L;I O< |/ +\/Jul N /y <SNns N R oy T 01411113\/(3"93’ EEQ Harbor
01410803  Fourmile Branch at Winslow Crossing, N.J. 12-05-78 5.7 1.9 2.5 3.5 10 16 1 1.0 u & S J0K Eg"srdae‘rseeymm '
01410820  Great Egg Harbor River near Blue Anchor, N.J.  01-25-90 5.6 1.3 1.4 2.9 8.3 7.0 5 .72 o520 7 S35 o b= § t
01410865 Squankum Branch at Malaga Road near 06-27-78 3.6 1.9 2.2 6.8 5.3 8.7 17 1.3 nd : 5 : : » - - 9 -
Williamstown, N.J. 253 ’—.\/.,_-A_/"\ \l/\g\,/"’ «i'-‘;}“’ \/\»a. o= 0 g =
01411053 Hospitality Branch at Berryland, N.J. 06-27-78 2.7 0.90 0.90 1.5 4.9 5.6 2 .10 o> : : : : : : : : : Zz nz : : : : : : : : : :
01411080 Hospitality Branch at Penny Pot, N.J. 06-28-78 2.4 .80 .80 0.90 4.1 6.5 2 .1 T 0 ] j ' 1 l 1 o1 l T 0 T 0 l 1 l L — I | 1 L
01411110  Great Egg Harbor River at Weymouth, N.d. 01-25-90 G 1.1 1.2 2.1 8.2 7.0 2 .45 1980 1982 1984 1986 1988 1990 1980 1982 1984 1986 1988 1990 1980 1982 1984 1986 1988 1990
01411140 Deep Run at Weymouth, N.J. 10-10-78 3.3 1.1 .90 1.9 5.2 7.9 4 <1.0
014611196 Babcock Creek near Mays Landing, N.J. 06-29-78 4.1 1.2 .80 1.5 8.1 7.2 2 .16

Figure 4-2.--Concentrations of selected constituents in surface water through time at three stations, 1980-90.
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